A complete approach for recombinant protein expression training: From gene cloning to assessment of protein functionality*.
A practical course was given to undergraduate biology students enrolled in the elective course "Introduction to Genetic Engineering" at the Federal University of São Carlos (UFSCar), São Paulo, Brazil. The goal of the course was to teach current molecular biology tools applied to a real research situation that could be reported by the students themselves. The purpose was to produce a plant recombinant protein and demonstrate a heretofore unreported biological activity. Cystatins, natural inhibitors of cysteine proteases, were proposed for these studies. Initially, the students searched for plant cystatin cDNA sequences in the NCBI databases and selected the Oryzacystatin I gene (ocI) from rice, Oriza sativa, as the target gene for this study. Total RNA was extracted from rice-germinating seeds and primers containing restriction sites for NdeI and EcoRI were designed based on the ocI cDNA sequence and then used to amplify the open reading frame (ORF). RT-PCR amplification provided a band of the expected size for ocI ORF (309 bp). The PCR product was cut with NdeI and EcoRI restriction enzymes and cloned directly in the pET28a expression vector digested with the same enzymes. A pET28-ocI recombinant clone was selected, checked by sequencing, and used to transform Escherichia coli BL21 (DE3) expression strain. After induction of the bacteria with isopropylthiogalactoside and cellular disruption, the His-tagged OCI protein, present mainly in the soluble fraction, was purified by affinity chromatography in a nickel column. The purified protein was successfully used to inhibit fungal growth (Trichoderma reesei). The results were discussed extensively and the students contributed to the writing of this article, of which they are co-authors.